groups within each one of them, the average level of efficiency is quite high and that efficiency measures increase with the increase in size upto a size class and then decreases.
III. Database and Methodology

Database
The basic source of data for the present study is the Report on the Second Most of the data were reported for the two-digit level disaggregation 21 of the SSIs. Data on gross output, investment in fixed assets, gross value added, net value added and employment are reported for top 100 industries -in order of their contribution to gross output -at four-digit level of disaggregation for India as a whole, as well as for the states. We are considering nine industries in fifteen major states in this study. These nine industries constitute the intersection of the samples of 100 industries in each of the fifteen states. The choice of the level of disaggregation is dictated by the availability of data.
Gross value added is taken as the measure of output 22 . Gross value added is that part of the value of the products, which is created in the unit and is obtained by deducting total value of inputs from the value of gross output.
Investment in fixed assets is taken as the measure of capital. 'Fixed assets are those which are of permanent nature like land, building, plant and machinery, transport equipment, tools etc. which have normal production life of more than one year' 23 . Investment in fixed assets is reported at original purchase prices.
Since the vintages of these assets are not known, no adjustment could be made for price changes.
Number of employees is taken as the measure of labor input. Employment comprises own account workers, direct workers and contract/casual employees.
Own account workers are those self-employed, i.e., proprietor, partners, or members of the family of the owner, who work (whether paid or not) in the unit regularly or casually. A direct worker, according to the Factories Act, is a person employed directly, whether for wages or not, and engaged in any manufacturing process or in any kind of work incidental to or connected to manufacturing process. A contract or casual employee is one who is engaged through some agency. This measure of labor input, however, doesn't take into account the quality differences. Moreover, preponderance of casual workers highly inflates the measure of labor input.
Intermediate inputs include `value of raw materials, fuels, packing materials, consumable stores etc. consumed and other incidental expenses incurred by the unit, like sales expenses, hostage expenses, stationary charges, publicity expenses, legal fees, insurance etc.' 24 .
Total wages paid to the persons employed were reported for the SSIs at two-digit disaggregation level of industries. To obtain total wages paid to the employees in the four-digit level industries, wages per employee have been calculated for the corresponding two-digit level industry first, and then they are multiplied by the number of persons employed at the four-digit level. However there could be wide differences in wage rates among the four-digit industries within the two-digit level industry group. Moreover, in SSIs the own account workers are not paid a fixed amount.
Methodology
The analysis of efficiency is grounded in the theory of production. A production function, by definition, gives the maximum possible output that can be produced from given combination of inputs with a given level of technology.
Production is said to be efficient if there is no way to produce more output with the same inputs or to produce the same output with less inputs. Based on this theoretical framework, Farrell's seminal paper 25 of 1957 furnished measures of efficiency. Farrell's measure of technical efficiency is given by the ratio of inputs needed to produce a given level of output to the inputs actually used to produce that level. After Farrell, efficiency measurement has grown into a voluminous literature and over the years has added to its richness and sophistication. For empirical work, the Farrell indexes as proposed in the 1957 paper entail two measures of efficiency. The first is given by the extent to which actual total factor productivity (TFP hereafter) differs from a potential or maximal TFP and the second measure is given by the extent to which TFP of a firm/industry differs from that of another.
In empirical works, two approaches are usually taken to measure efficiency as envisaged by Farrell. A frontier or best practice production function is estimated to predict the maximum output which could be obtained from a set of production inputs which are actually observed in the sample. The difference between this predicted output and the actual output of the firm is considered to be due to technical inefficiency in production. In the specification of the production function either a one-sided negative error term or a stochastic error term is included. In the first case the estimates of the error represent technical inefficiency. In the second case, on the other hand, the error term consists of two components: one represents technical inefficiency which is assumed to be negative and the other represents measurement error and other statistical noise and which could be positive or negative or zero. The second approach is to calculate a weighted average of partial productivity indices of various inputs. The first approach is used to obtain the first measure of efficiency as described above.
The second approach can be used for both the measures.
Given the availability of data and their inadequacies, the frontier production function approach is not appropriate. First, the data source doesn't provide information on various characteristics of the SSIs at sufficiently disaggregated level. Even four-digit level disaggregation that has been used in this study leaves room for heterogeneity of products, which in turn has crucial implications for technology which is captured by the hypothesized production function. Second, as we have already seen, the measures of capital and labor are grossly inadequate. Absence of vintage information pertaining to capital stock measures and lack of information on hours worked and quality of workers could account for a large part of the deviations from the best practice production frontier. Under such circumstances, the role of production frontier as an efficiency standard is questionable.
Since the aim of the present study is to investigate inter-state differences in efficiency of SSIs we are focusing on the second measure implied by the Farrell index. As we have seen that the frontier production function approach might involve serious problems we are using the total factor productivity approach. This is not to say that we can do away with the problems created by data inadequacy in this approach. Moreover this approach has its own limitations.
Nevertheless the measures obtained by using this approach are good approximations and the whole exercise is a useful first step in analyzing interstate differences in efficiency of SSIs in India. First we discuss the measure to be used and then comment on its merits and demerits.
We are using gross value added per employee as the measure of labor productivity and the ratio of gross value added to investment in fixed assets as the This measure of relative efficiency assumes that there is constant returns to scale and competitive equilibrium prevails in the market. The efficiency measure described above is based on the Cobb-Douglas production function.
Using the logarithmic transformation we can write 
ln
The vintages of capital might vary widely across the states but while computing relative productivity of capital, taking average over all the states excepting the one for which relative productivity is being calculated has taken care of the effect of extreme cases. Similarly, there could be wide variations of hours worked among the states but even in this case taking average has reduced the effect of extreme cases sufficiently.
As we have already mentioned, measures of technical efficiency based on total factor productivity involve problems, particularly when they are used to make comparisons between firms or industries that use different technologies. It is very difficult to separate out the effects of technological differences. This problem is relevant because within each industry group the composition of productspecific industries might vary widely across states and so might their technology.
Another problem 27 of determining relative levels of total factor productivity consists in establishing the productivity differential between firms which use different levels of inputs and produce different levels of output. The problem in this case is to separate the effect of different input levels among the firms.
IV. Empirical Measures of Relative Efficiency
Relative Labor Productivity In Andhra Pradesh, Bihar, Tamilnadu and West Bengal, labor is relatively less productive in all nine industries. West Bengal with seven industries having relative labor productivity less than 0.50 and Andhra Pradesh with six industries having relative labor productivity less than 0.50 are the worst cases.
Relative Capital Productivity
Measures of relative capital productivity are presented in Table 2 . They also follow similar patterns, capital being relatively more productive in It is seen that there is strong positive correlation between relative labor productivity and relative capital productivity in each of the industries across states and across industries in each of the states. This suggests that labor and capital are complementary rather than substitutes to each other. This is further reinforced by a strong positive correlation between capital and labor inputs.
Relative Efficiency
Relative efficiency measures are presented in In order to test for the appropriateness of the two-factor production function implied by the measure used in this study we obtain relative efficiency However, for those industries and for those states where relative indexes were higher than unity the new indexes are slightly lower in magnitude than the earlier ones though not less than unity. On the other hand, for those industries and for those states where relative indexes were lower than unity the new indexes are slightly higher in magnitude than the earlier ones thus reducing the dispersion of these measures.
V. Reasons for Inter-State Differences in Relative Efficiency
Measures of relative efficiency presented in Table 3 Correlation coefficients between relative efficiency indexes and the explanatory variables are shown in Table 5 A test for heteroscedasticity 31 based on the regression of the squared residuals on squared fitted values has been carried out and the F-statistics are found to be insignificant for all nine regressions. Thus it is reasonable to use ordinary least square estimates under the assumption that the error terms are homoscedastic.
VI. Conclusion
The relative efficiency measures presented in this paper indicate that only in seven states we observe some general patterns: in Maharashtra and Madhya The proportion of SSI units using power-which has been taken as a proxy for the level of technology, is found to be positively correlated with relative efficiency in seven industries. A careful perusal of the data on this important ratio will reveal that in industrially developed states like Maharashtra, the industries with higher proportion of power using units are relatively more efficient. However, even if this proportion is high, with irregular and insufficient supply of power the industries may be relatively inefficient as it is the case in some backward states.
22
The multiple regression analysis involving three explanatory variables: 31. This is the test built in the package 'MICROFIT' that has been used for estimation in this paper. Note: * significant at 10 % significance level. ** significant at 5 % level. Notes: * significant at 10 % significance level ** significant at 5 % level.
